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WHAT IS CLAIM!") IS- 



^0^\1- An optical storage med 
member having a photo-inducedirfrefi 



comprising a polarization-sensitive 
lence property. 



2. The optical storage medium as set forth in claim 1 , further comprising 
a light transmitting substrate, wherein the polarization-sensitive member is 
formed on at least one side of the substrate as a layer. 



vfiAj^- Tne optical storage medjj 
aolarization-sensitive member cc 
the group consisting of a polycner h^ 
chain and a liquid crystal polymer. 



as set forth in claim 1, wherein the 
ijng at least one element selected from 
fjyfg a photoisomarizable moiety as a side 



4. The optical storages medium as set forth in claim 1 , wherein the 
polarization-sensitive member^ comprising a polymer and photoisomarizable 
molecules dispersed therein. 

5. The optical storage medium as set forth in claim 3, wherein the 
photoisomarizable moiety includes azobenzene structure. 

6. The optical storage medium as^set forth in claim 3, wherein one of the 
polymer and the liquid crystal polymer isNa polyester-type polymer. 

The optical storage medium as\set fortrvidaim 1, wherein the 
substrate is in a form of a disk. 



8. An optical storage method comp/sing the steps of: 

providing a signal beam retaining spatial polarization modulated data 
modulated with a spatial light modiji^oTcapable of modulating polarization; 
and 

illuminating an optica/Wr^g^medium with the signal beam and a 
reference beam simultaneous!^ for storing a hologram of the polarization 
modulated data retained by ther signal beam in the optical storage medium. 
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9. The optical storage method as set f^rth in claim 8, wherein a 
polarization angle of the signal beam is modulated in accordance with the data 
information. 

1 0. The optical storage method as se}/forth in claim 8, further comprising 
the steps of: 

changing a polarizing directionybf at least one of the signal beam and 
the reference beam; and 

storing and multiplexing a hologram of light intensity modulated data 
and a phase modulated data in a sa^he region of one of stored hologram of the 
optical storage medium. 

11. The optical storage ohetfiod as sei forth in claim 10, wherein 
polarizing directions of the sigrtaf beam and reference beam are in parallel. 



12. The optical sto^gfe/Znethod a!s set forth in claim 10, wherein 
polarizing directions of We signal beamed reference beam are orthogonal to 
each other. 

1 3. The optical/sto/ade method as set forth in claim 8, wherein the optical 
storage medium is jh a/farm of a disk, further comprising the steps of rotating 
the disk and moving/ ap optical storage head containing the spatial light 
modulator in a direotipr/of a diameter of the disk. 

1 4. An optical/storage method comprising the steps of: 

providing/a signal beam retaining spatial polarization modulated data 
modulated with a/ spatial light modulator capable of modulating polarization; 
and 

illuminating with the signal beam and a reference beam an optical 
storage medium for erasing a stored hologram of a polarization modulated 
data retained by a preceding signal beam and storing a new hologram of the 
polarization rriodulated data retained by the signal beam in the optical storage 
medium simultaneously. 



1 5. An/optical storage apparatus comprising: 
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a light source that emits coherent fight; 

a spatial light modulator that modulates polarization of the coherent 
light from the light source in accordance /with data and obtains a signal beam 
retaining spatial polarization modulated /lata; 

an optical system that transmits the signal beam to an optical storage 
medium; and 

a reference beam generat/ng system that generates a reference 
beam to illuminate the optical storage medium. 

16. The optical storage apparatus as set forth in claim 15, wherein the 
spatial light modulator rotates I polarization angle of the signal beam in 
accordance with the data. 

17. The optical storage apparatus as^et forth in claim 15, wherein the 
spatial light modulator comprises an ^electro-optical element and transparent 
electrodes formed thereon. 

18. The optical storage ^apparatus as set forth in claim 17, wherein the 
electro-optical element co/ppr$es a liquid crystal. 

19. The optical stdrag<£ Apparatus' as set forth in claim 15, wherein the 
optical storage mediujri/is i/ a fbrrffof a disk. 

20. The optical /storage apparatus as set forth in claim 19, further 
comprising: 

a medium driving mechanism that rotates the optical storage medium; 

and 

a head moving mechanism that moves an optical head including the 
light source, the sbatial light modulator, the optical system and the reference 
beam generating/system in a direction of a diameter of the optical storage 
medium. 



21. The optical storage apparatus as set forth in claim 15, further 
comprising the optical storage medium. 
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22. An optical storage medium storing a hologram of spatial polarization 
modulated data retained by a signal beam cooperatively with a reference 
beam. 



23. The optical storage medium as set forth in claim 22, wherein a new 
hologram of a light intensity modulated data or phase modulated data is 
multiplexed on the hologram by modulating a polarizing direction of the signal 
beam or the reference beam in a same region of the optical storage medium. 

24. The optical storage rihedium as set forth in claim 22, wherein the 
optical storage medium is in a/form of a disk. 

25. An optical reading niethod comprising the steps of: 
illuminating with a read beam an optical storage medium storing a 

hologram generated cooperatively by aj^faieoce beam and a signal beam 
retaining spatial polarization modulated data; and 

reading the polari?^ti^n mq/ulated data retained by a diffracted light 
from the hologram. 

26. The optio&l reading/mfethod as set forth in claim 25, wherein a 
polarizing directjon of th0 i^eaq beam is the §£me as that of the reference 
beam. 



27. The Optical /ending method as set forth in claim 26, wherein an 
incident directiocicjJ'frie road beam to the optical storage medium is opposite to 
the same of the reference beam. 



28. The optical reading 
diffracted light has the 
modulating the polarizin 
wave plate. 



method as set forth in claim 25, wherein the 
same polarizing direction as the signal beam by 
direction of the diffracted light by a polarizer or half- 



29. The optical reiding method as set forth in claim 25, wherein the 
diffracted light is separated into two polarization components orthogonal to 
each other and a comps rative operation on their light intensities is performed 
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to obtain a result as j reading output. 

30. An optical reLding method comprising the steps of: 

illuminating with a read beam an opticar storage medium storing a 
hologram generated cooperatively by a reference beam and a signal beam 
retaining spatial polarisation modulated data; 

separating a diffracted light from the hologram into two polarization 
components orthogonallto each other; 

performing a Comparative operation on light intensities of the two 
polarization components^ and 

reading the data based on a result of the comparative operation. 

31 . An optical readirag method comprising the steps of: 

illuminating with! a read beam having linear polarization an optical 
storage medium that stores a first and a seco nd ho lograms multiplexing^ in a 
same region thereof, the fitst hologj^m^fspatial polarization modulated data 
that is created with a firsfl be^nfhaving a first polarfizing direction and the 
second hologram of light ippnsity nodulated or phase modulated data that is 
created with a second b^am havkia a second polarizing direction; and 

extracting one of th© blolograms from thpTegion of the optical storage 
medium by separating a polanzajlion comporpem of a diffracted light therefrom. 

32. The optical reazfing faetho3"as set forth in claim 31 , wherein the first 
beam and the second/beam includes a reference beam and a signal beam 
having alternativelya parallel polarizing direction and an orthogonal direction 
to the reference beam, the reaa beam having the same polarizing direction 
with the reference beam and theW>larization component of the diffracted light 
having the same polarizing directfbn with the signal beam. 

33. The optical reading metnfcd as set forth in claim 25, wherein the 
optical storage medium is in a fornrAof a disk, further comprising the steps of 
rotating the disk and moving an optical reading head including an optical 
system for the read beam in a direction of a diameter of the disk. 

34. An optical reading apparatus comprising: 
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an optical system that emits a read beam on am optical storage 
medium storing a hologram of spatial polarization modulated data retained by 
a signal beam generated cooperatively by the signal b4am and a reference 
beam each of which has a polarizing direction; * / 

a polarizing beamsplitter that separates d diffracted light from the 
hologram into polarization components; and / 

a photodetector that detects a distribution of a polarization 
modulation of the diffracted light based on the polarization components. 

35. The optical reading apparatus, as/set forth in claim 34, wherein the 
polarizing direction of the read beam is/he same as that of the reference 
beam. / 

36. The optical reading apparatus as se^Jortti in claim 35, wherein the 
optical system emits the read beam op^ttle optical Storage medium from an 
opposite direction to the reference^atSam. 

37. The optical reading apparaus as set tenh in claim 34, wherein the 
polarizing beamsplitter ^par^tes4the diffr^dted light into two polarization 
components which are^ ort^^naKto-^ach other and the photodetector 
comprises two detectors eacK of which independently detects corresponding 
one of the two polariza^onycomponents. 

38. The optical reading apparatus as set forth in claim 37, further 
comprising: / 

an comparative operation element that performs a comparative 
operation on outputs/from the two detectors. 

39. The optiaal reading apparatus as set forth in claim 34, further 
comprising: / 

a driving mechanism that rotates the optical storage medium; 

an optical reading head that includes the optical system, the 
polarizing beamsplitter and the photodetector; and 

a heaa moving mechanism that moves the optical reading head in a 
direction of a diameter of the optical storage medium. 
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40. The optical reading Apparatus as set forth in claim 34, firther 
comprising the optical storage nedium. 

41 . An optical retrieving nrethod comprising the steps of: 
illuminating with a read beam an optical storage medium storing a 

hologram generated cooperatively by a reference beam and a signal beam 
retaining spatial polarization mbdulated data as retrieving object data; 

transmitting a diffracted light from the hologram through a spatial light 
modulator that modulates polarization of the diffracted light in accordance with 
retrieving data; and 

etween the retrieving data and retrieving object 
nodulation of the transmitted diffracted light. 



detecting matching 
data based on a polarization 



42. An optical retrieving 
illuminating with a r 
hologram generated coop 
retaining spatial polari^fion 

transmitting'a diffra4te 
modulator that modulates po 
retrieving data; 

detecting correlation 
data based on a.polarj/ation 



■theisteps of: 
al storage m< 



method cgjjipffstrrg 

eafM5eam an optical stoP&ge medium storing a 
ively b/ a reference beapx and a signal beam 
Tioduj4ted data as retrieving object data; 

jht from the hokjgfam through a spatial light 
fcion of the diffracted light in accordance with 



between the retrieving data and retrieving object 
modulation of the transmitted diffracted light. 



43. The optical retrieving 
optical storage medium is in 
rotating the disk, and movinc 
light modulator in a direction 
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An optical retrieving 



method as set forth in claim 41, wherein the 
a form of a disk, further comprising the steps of 
an optical retrieving head containing the spatial 
Df a diameter of the disk. 



apparatus comprising: 
an optical system that emits a read beam on an optical storage 
medium storing a hologram generated cooperatively by a reference beam and 
a signal beam retaining spatialpolarization modulated data as retrieving object 
data; 

a spatial light modulator that modulates polarization of a diffracted 
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light from the hologram inl accordance with retrieving data; 

a polarizing beamsplitter that separates the diffracted light from the 
spatial light modulator into two polarization components; and 

a photodetectorj that detects a polarization modulation of the 
diffracted light based on the polarization components. 



45. The optical retrieving apparatus as set forth in claim 44, wherein the 
polarizing beamsplitter separates the diffracted light into two polarization 
components which are orthogonal to each other and the photodetector 
comprises two detectors each of which independently detects corresponding 
one of the two polarization components. 

46. The optical retrie ving apparatus as set forth in claim 45, further 
comprising: 

< )peratiprr^emerH v that performs a comparative 
meJwo detectors. 



an comparative 
operation on outputs from 



47. 



spatial light modulator com] 
electrodes formed tnereon 



The optical retnevi ng appara/fus as set forth in claim 44, wherein the 



rises an electro-optical element and transparent 



48. The optjfcal retrieving appai^tus^s^et forth in claim 47, wherein the 
electro-optical element comprising a liquid crystal. 



49. The optibaH^trievir^g apparatus as set forth in claim 44, further 
comprising: 

a driving mechanism that rotates the optical storage medium; 

an optical retrieving \head that includes the optical system, the 
polarizing beamsplitter and the photodetector; and 

a head moving mechanism that moves the optical retrieving head in a 
direction of a diameter of the optical storage medium. 

50. The optical retrieving apparatus as set forth in claim 44, further 
comprising the optical storage medium. 
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